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FOAMING INGREDIENT AND PRODUCTS CONTAINING THE INGREDIENT 

Field of the invention 

The present invention relates to a foaming ingredient 
for use in foamers for instant food stuffs, in particular 
soluble beverages, like instant milkshakes and instant 
cappuccino. The invention further relates to foamers 
comprising such foaming ingredient and to the food stuffs 
that comprise these foamers . 

Background of the invention 

Instant powders that upon dissolution produce foaming 
beverages are particularly well known. Usually these powders 
are a dry mix of a soluble beverage powder and a soluble 
foamer. The soluble foamer contains vacuoles that contain gas 
which, upon dissolution of the powder, produce foam. 
Therefore, upon the addition of (hot) water or milk, a 
beverage is formed, which has a foam on its upper surface. 

A foamer ingredient for cappuccino-like beverages is 
for example the creamer ingredient known from EP-1074181. The 
creamer ingredient is produced from carbohydrate, protein and 
entrapped gas. The gas is present in an amount to release 
upon addition of liquid at least about 1 ml of gas at room 
temperature per gram of soluble creamer ingredient. The 
ingredient is part of the creamer that is used to whiten the 
coffee beverage. 

Summary of the invention 

The present inventors have now found that the above 
described creamer ingredient can be further improved with 
respect to foaming power and foam stability by using protein 
as the main ingredient and optionally a plasticizer or 
softener. It was found that by using mainly protein and 
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essentially no carbohydrate it became possible to produce 
more and smaller vacuoles than when carbohydrate was added as 
a further component. More vacuoles lead to more foam. Smaller 
vacuoles are stronger and therefore more stable. The strength 
5 and stability of the vacuoles are even further improved by 
the presence of a plasticizer. It was found that the higher 
amount of protein in the foaming ingredient of the invention 
in comparison to the prior art foaming ingredients causes the 
foam that is generated by it to be more stable over time. 

10 In addition, it was found that the vacuoles, in 

particular the ones that are formed in the presence of a 
plasticizer, retain the entrapped gas for a longer period of 
time than vacuoles in a creamer ingredient that comprises ' 
carbohydrates. This can be explained as follows. The 

15 plasticizer makes the vacuole wall less brittle, resulting in 
practically no cracks in the vacuoles. It is possible to 
produce a functional foaming ingredient that is based solely 
on protein but such ingredient should be handled with care to 
. avoid damage to the vacuole wall. It is therefore preferred 

20 to use a plasticizer or softener. 

Accordingly, the invention relates to a foaming 
ingredient which essentially consists of one or more proteins 
and optionally one or more plasticizers forming the wall of 
vacuoles that comprise entrapped gas. 

25 

Detailed description of the invention 

The term "essentially consisting of" is used herein 
to indicate that the amount of protein is at least 85% by 
weight, preferably at least 88% by weight, more preferably at 
30 least 90% by weight, even more preferably at least 92% by 
weight, and most preferably at least 94% by weight. The 
plasticizers are preferably selected from the group 
consisting of polyols or sugar alcohols, such as glycerol, 
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mannitol, sorbitol, lactitol, erythritol, trehalose and/or 
lipids, such as fatty acids, monoglycerides, phospholipids, 
and are used in an amount of 0-10% by weight, preferably 3-7% 
by weight, more preferably 4-6% by weight, most preferably 5% 
5 by weight. Preferably glycerol and/or mannitol are used. 

The ingredient may comprise other additives in 
addition to the one or more proteins and the plasticizer. 
However, the foaming ingredient comprises no added 
carbohydrates. It may however be the case that the protein, 

10 such as caseinate, contains some residual carbohydrate. This 
is however present in very minor amounts in the protein 
preparation after manufacture thereof and not added as a 
constituent of the foaming ingredient. 

The other additives are preferably present in a minor 

15 amount. Examples of additives are emulsifiers, which are 
added to modify the size of the vacuoles. Preferably mono- 
and diglycerides are used. 

It should be noted that the foaming ingredient can be 
used in a foamer that does comprise carbohydrates, for 

20 example for sweetening. However, according to the invention 
the material that forms the gas containing vacuoles does not 
comprise added carbohydrates. 

The foaming ingredient can be made from a variety of 
proteins, such as milk proteins, e.g. caseinates, acid or 

25 rennet casein, native micellar casein (obtainable by 

microfiltration/ultrafiltration) , whey protein isolate; egg 
protein; pea protein; wheat protein; soy protein or mixtures 
thereof. The proteins may also be used in the hydroiysed 
form, as peptide mixtures. 

30 Preferably the protein is caseinate, because it 

originates from milk. When the foaming ingredient is used in 
dairy-like products such as cappuccino foamer and creamer or 
milkshakes, the foamer can be an all-dairy product. In 
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addition, caseinate provides good foam stability, has a bland 
taste and has a neutral colour . 

The foaming ingredient of the invention is obtainable 
by spray drying a protein solution that optionally comprises 
5 a plasticizer, to obtain a powder, subjecting the powder to a 
gas under pressure at elevated temperatures to weaken the 
walls of the vacuoles existing in the powder particles to 
allow the vacuoles to take up the gas under pressure, cooling 
the powder to cure the vacuole walls and releasing the 
10 pressure. 

A suitable technique involves providing the vacuole 
wall material in the form of expanded particles and then 
entrapping gas in the particles. The expanded particles may 
be produced by injecting a gas into an aqueous solution of 

15 the vacuole wall material and then spray drying the 

concentrate to powder- The gas may be injected into the' 
aqueous solution at a pressure of about 500 kPa to about 5 
MPa. However, the pressure at which the gas is injected into 
the aqueous solution of vacuole wall material is not 

20 critical. The gas may also be left out. 

An intermediate drying step, prior to the pressure 
treatment, may be incorporated in order to adjust the 
moisture content of the particles (formed by the vacuoles and 
their wall) to the right level. 

25 The particles are then subjected to a gas atmosphere, 

preferably of an inert gas at high pressure and at a 
temperature above the glass transition temperature of the 
particles. The pressure may be from about 100 kPa to about 20 
MPa. The temperature needed will depend upon the composition 

30 of the vacuole wall material since this will influence the 

glass transition temperature. However, the temperature may be 
readily set for any material type by the skilled person. The 
particles may be subjected to the pressure and temperature 
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for as long as desired since increasing the time will 
generally increase the gas entrapment. Usually times of about 
10 seconds to about 30 minutes are sufficient. 

The particles are then subjected to quenching or 
5 curing to ensure entrapment of the gas. The particles can for 
example be sufficiently quenched by lowering the temperature. 
Once the particles are well below their glassy state, e.g. at 
60 °C below their glass transition temperature T G , the 
pressure is released to ambient conditions. 

10 The gas that is entrapped in the vacuoles may be any 

suitable food grade gas, such as nitrogen, carbon dioxide, 
N 2 0, or air, and mixtures of these gases. Gases which are 
substantially inert are preferred. 

As indicated above the foamer produced with the 

15 foaming ingredient of the invention may contain other 
components such as artificial sweeteners, emulsifiers, 
stabilisers, flowing agents, colours, flavours, aromas, and 
the like. Suitable artificial sweeteners include saccharin, 
cyclamates, acesulfame, L-aspartyl based sweeteners such as 

20 aspartame, and mixtures of these. Suitable emulsifiers 

include monoglycerides, diglycerides, lecithin, diacetyl 
tartaric acid esters of mono-diglycerides ( DAT EM esters), and 
mixtures thereof. Suitable stabilisers include dipotassium 
phosphate and sodium citrate. A suitable flowing agent is 

25 sodium silica aluminate. 

The foaming ingredient of the invention may be used 
in a standard foamer or creamer in an amount of 10-80 
weight%, preferably 20-60 weight%, most preferably 30-50 
weight% . 

30 The foamer or creamer, which is in a soluble form, 

may then be mixed with other components of the desired 
beverage or food stuff powder. Examples of such beverages are 
instant cappuccino, instant chocolate drinks, instant tea and 
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instant milkshake. Other non-beverage food stuffs are soups , 
sauces and desserts. 

In this specification a foamer is a product that 
provides a foam upon dissolution, whereas a creamer has 
5 whitening power and may also provide a foam. 

The present invention will be further illustrated in 
the examples that follow and that are not intended to limit 
the invention. 

10 EXAMPIiES 
EXAMPLE 1 

Preparation of foaming ingredient 
1 . Drying process 

A mixture of 95 parts (w/w) sodium caseinate (EM-7, 

15 DMV International) and 5 parts (w/w) glycerol was prepared. 
The mixture was dissolved in water to a solids content of 
about 15% by weight. After complete dissolution the mixture 
was fed to a spray dryer (type: nozzle dryer). Nitrogen gas 
was injected into the feedpipe of the nozzle and the mixture 

20 was spray dried in the spray dryer and dried further in a 
f luidized bed to a moisture content of 3% . 



2 . Gasloading process 

Subsequently, the powder was subjected to an 
25 atmosphere of nitrogen gas at a pressure of about 3 MPa and a 
temperature of 95°C for about 20 minutes. The powder was then 
cooled to below 30°C after which the pressure was slowly 
released. 

30 3. Hot coffee application 

The foaming ingredient powder was mixed with a 
soluble cappuccino foamer base (DP 387, DMV International), 
powdered sugar and a soluble coffee powder in a weight ratio 
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of 2.0 : 4.0 : 2.0 : 2.0 to provide a soluble coffee beverage 
powder. An amount of 10 g of the resulting powder was placed 
in a beaker of about 0.05 m diameter and 100 ml of hot water 
(about 85°C) was added. The beverage was stirred twice. The 
5 beverage had an attractive light, fluffy foam with a height 
of about 0.035 m. The foam volume was about 70 ml. 

4. Cold chocolate drink application 

The foaming ingredient powder of the invention was 

10 mixed with instantized (e.g. lecithinized) cocoa powder, skim 
milk powder and sugar in a ratio of 1.0 : 1.0 : 4.0 : 4.0 to 
provide a cold soluble chocolate beverage powder. An amount 
of 20 g of the resulting powder was placed in a beaker of 
about 0.05 m diameter and 120 ml of cold water was added. The 

15 beverage was stirred for 15 seconds. The beverage had a 

light, fluffy and stable foam of height about 0.02 m and was 
stable for at least 1 hour. The foam volume was about 40 ml. 

EXAMPLE 2 (comparative) 

20 Coffee application 

The hot soluble coffee beverage powder of example 1 
(A) was compared to a hot soluble beverage powder (B) in 
which the foaming ingredient was prepared according to 
example 2 of European patent application EP-1 074 181. Sample 
25 B contains the same amount of foaming ingredient, DP387, 

powdered sugar and soluble coffee powder (in a weight ratio 
of 2.0 : 4.0 : 2.0 : 2.0) as sample (A). 

10 grams of each powder was placed in a beaker of 
about 0.05 m diameter and 100 ml of hot water (85°C) was 
30 added. The resulting beverage was stirred twice. The foam 
heights and volumes were as follows: 
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Sample 


Foam height 
(m) 


Foam volume 
(ml) 


A 


0.035 


70 


B 


0.02 


40 | 



5 EXAMPLE 3 (comparative) 

Cold chocolate drink application 

The cold soluble beverage powder of example 1 (A) was 

compared to a cold soluble beverage powder (B) in which the 

foaming ingredient was prepared according to example 2 of 
10 European patent application EP-1 074 181. Both samples (A and 

B) contain the same amounts of foaming ingredient, powdered 

sugar, cocoa powder and skim milk powder (in a weight ratio 

of 1.0 : 1.0 : 4.0 : 4.0) 

20 Grams of each powder was placed in a beaker of 
15 about 0.05 m diameter and 120 ml of cold water was added. The 

resulting beverage was stirred for 15 seconds. The foam 

heights and volumes were as follows: 



Sample 


Foam 

height (m) 


Foam volume 
(ml) 


A 


0.02 


40 


B 


0.008 


16 



